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(57) ABSTRACT

The present disclosure provides a locking device for the
precise adjustment of the movement position of a vehicle
seat rail relative to a fixed rail while not compromising the
strength of the seat rail. The locking device includes the seat
rail having locking holes, and four locking pins to be
inserted 1n the locking holes. In particular, the locking holes
and pins are arranged with predetermined gaps along a
longitudinal direction of the seat rail, and a distance between
second and third locking pins 1s diflerent from a distance
between first and second locking pins which is the same as
a distance between third and fourth locking pins.
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LOCKING DEVICE FOR VEHICLE SEAT
RAIL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Appli-
cation No. PCT/KR2013/010849, filed on Nov. 27, 2013,

which claims the benefit of Korean Application 10-2012-

0136428, filed on Nov. 28, 2012. The disclosures of the
above applications are icorporated herein by reference.

FIELD

The present disclosure relates to a locking device for a
vehicle seat rail and, more particularly, to a structure of a
locking pattern of a moving rail with respect to a fixed rail.

BACKGROUND

The statements 1n this section merely provide background
information related to the present disclosure and may not
constitute prior art.

The positions of seats 1 a vehicle can be adjusted
torward/backward on a car body by a fixed rail fixed to the
floor of the car body and a moving rail that can slide
torward/backward on the car body with respect to the fixed
rail, and the adjusted positions can be firmly fixed by a
locking device and can be easily changed for adjusting the
seats.

Such a device for locking a seat rail generally has the
configuration shown 1n FIG. 1, in which a plurality of holes
1s formed at a fixed rail 500 and a moving rail 502 and a
plurality of locking pins 504 1s elastically supported by a
plurality of springs 506, so the locking pins 504 are mserted
and locked 1n the holes of the fixed rail 500 and the moving
rail 502.

When the locking pins are fixed to the fixed rail, the holes
can be formed on the fixed rail 1n a number equal to the
number of the locking pins, but a plurality of holes should
also be formed at the moving rail so that the locking pins can
be inserted even 1n a relative movement state, and the
movement pitch of the moving rail with respect to the fixed
rail 1s determined by the gaps and the sizes of the holes
(hereatter, referred to as locking holes) formed at the moving
rail.

That 1s, when the locking holes are more densely formed,
the moving rail can be slightly moved and locked with
respect to the fixed rail, so a user can more precisely adjust
the position of a seat.

Accordingly, the smaller the pitch of the locking holes, the
smaller the pitch 1n the locking state, so the locking positions
can be more precisely adjusted. However, when the pitch of
the locking holes 1s small, the strength of the seat rail having
the locking hole decreases.

The locking holes may be formed at the moving rail or the
fixed rail 1n accordance with whether the locking pins are
inserted 1nto the moving rail or the fixed rail and the moving
rail and the fixed rail can be referred to as seat rails, so when
it 1s described that the locking holes are formed at a seat rail
in the following description, 1t means that the locking holes

can be formed selectively at one of the moving rail and the
fixed rail.
The description provided above as a related art of the

present disclosure 1s only for helping understanding the
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2

background of the present disclosure and should not be
construed as being included 1n the related art known by those
skilled 1n the art.

SUMMARY

The present disclosure provides a locking device for a
vehicle seat that allows a user to adjust a seat position nto
a desired state by providing a relatively small pitch 1n a
locking state so that the position of a moving rail relative to
a fixed rail can be more slightly adjusted without decreasing
the strength of the seat rails.

According to another aspect of the present disclosure,
there 1s provided a locking device for a vehicle seat rail that
includes a seat rail longitudinally sliding and having a
plurality of locking holes to be fixed in a locking state by

locking pins inserted perpendicular to the sliding direction,
in which the locking holes of the seat rail have a predeter-
mined size and are arranged in a line with predetermined
gaps 1n a sliding direction of the seat rail, four locking pins
are arranged 1n a line 1n the sliding direction of the seat rail,
and 1n the locking pins, a distance between a first pin and a
second pin according to an arrangement order 1s the same as
a distance between a third pin and a fourth pin, but a distance
between the second pin and the third pin 1s different from the
distance between the first pin and the second pin.

According to the present disclosure, it 1s possible to finely
adjust the position of a moving rail relative to a fixed rail so
that the pitch 1n a locking state 1s small, without decreasing
the strength of a seat rail, so a user can adjust a seat position
to a desired state.

Further areas of applicability will become apparent from
the description provided herein. It should be understood that
the description and specific examples are intended for pur-
poses of 1llustration only and are not intended to limit the
scope of the present disclosure.

DRAWINGS

In order that the disclosure may be well understood, there
will now be described various forms thereof, given by way
of example, reference being made to the accompanying
drawings, in which:

FIG. 1 1s an exemplary view showing a locking device for
a vehicle seat according to the related art;

FIG. 2 1s a view showing 1n detail the main configuration
of a locking device for a vehicle seat rail according to the
present disclosure;

FIG. 3 1s a view showing an example of arrangement of
locking holes and locking pins according to the present
disclosure:

FIGS. 4A-4F are a view 1llustrating a first form of the
locking device for a vehicle seat rail according to the present
disclosure:

FIGS. 5A-5G are a view 1llustrating a second form of the
locking device for a vehicle seat rail according to the present
disclosure; and

FIGS. 6A-6K are a view illustrating a third form of the
locking device for a vehicle seat rail according to the present
disclosure.

The drawings described herein are for illustration pur-
poses only and are not mtended to limit the scope of the
present disclosure 1n any way.

DETAILED DESCRIPTION

The following description 1s merely exemplary 1n nature
and 1s not mtended to limit the present disclosure, applica-
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tion, or uses. It should be understood that throughout the
drawings, corresponding reference numerals indicate like or
corresponding parts and features.

Referring to FIGS. 2 and 3, forms of a locking device for
a vehicle seat rail according to the present disclosure include
a seat rail 3 that longitudinally slides and has a plurality of
locking holes 5 to be fixed 1n a locking state by locking pins
1 1nserted perpendicular to the sliding direction. The locking
holes 5 of the seat rail 3 have a predetermined size and are
arranged 1n a line with predetermined gaps in the sliding
direction of the seat rail 3. Four locking pins 1 are arranged
in a line in the sliding direction of the seat rail 3. In the
locking pins 1, the distance between a first pin and a second
pin according to the arrangement order i1s the same as the
distance between a third pin and a fourth pin, but the
distance between the second pin and the third pin 1s different
from the distance between the first pin and the second pin.

That 1s, at least one of the four locking pins 1 arranged in
a line 1s inserted 1n a locking hole 5 of the seat rail 3 to make
a locking state, and the locking holes 5 are arranged with
regular intervals, but the locking pins 1 are arranged such
that the distance B between the second pin and the third pin
1s different from the distance A between the first pin and the
second pin and between the third pin and the fourth pin.
Accordingly, 1t 1s possible to achieve a locking state with
small pitches, unlike the related art in which the locking pins
1 are arranged with regular intervals.

Accordingly, as compared with the related art, the
strength of the seat rail 5 can be maintained, even though the
locking holes 5 are formed, and relatively small pitches for
a locking state are achieved, so a user can adjust a seat to a
more desired state.

The length of the locking holes 5 of the seat rail 3 in the
sliding direction of the seat rail 3 1s the same as the diameter
of the locking pins 1. In the present disclosure, the term
‘same’ does not mean ‘completely the same’, but means that
the length 1s determined such that it does not interfere with
inserting the locking pins 1 1nto the locking holes 5 and the
locking pins 1 can be held in the locking state without
shaking or moving.

The distances between the locking pins 1 are integer
multiples of a predetermined reference distance S, and the
distance A between the first pin and the second pin and the
distance A between the third pin and the fourth pin are
smaller than the distance B between the second pin and the
third pin.

The reference distance S 1s a umt length that can divide
the distances between the locking pins by an integer mul-
tiple, as shown 1 FIG. 3, and it means the mimmum unit
distance that the locking pins 1 move, which 1s described
below.

The locking holes 5 of the seat rail 3 are arranged with
regular intervals 1n a line and spaced from each other by an
integer multiple of the reference distance S.

Referring to FIG. 3, the locking holes 5 are spaced from
cach other by four reference distances, the distances from
the first pin to the second pin and from the third pin to the
fourth pin are three times the reference distance, and the
distance from the second pin to the third pin i1s four times the
reference distance.

When this relationship 1s applied to FIG. 2, the relation-
ships of A=L*S, B=M*S, C=N*S, Q=D, and P=C-Q are
obtained, where A 1s the distance between the first pin and
the second pin and between the third pin and the fourth pin,
B 1s the distance between the second pin and the third pin,
C 1s the distance between the centers of the locking holes 5,
D 1s the diameter of the locking pins 1, L 1s a multiple of the
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reference distance between the first pin and the second pin,
M 1s a multiple of the reference distance between the second
pin and the third pin, N 1s a multiple of the reference distance
between the locking holes 5, P 1s the distance between the
locking holes 5, QQ 1s the width of the locking holes 5, and

the unit movement amount S of the locking pins 1 1s equal
to the reference distance.

Forms of the present disclosure are described hereafter
with reference to FIGS. 4A-4F, SA-5G and 6A-6K. As can
be seen from the following forms, in the locking pins 1, the
distance between the first pin and the second pin and the
distance between the third pin and the fourth pin are smaller
by the reference distance S than the distance between the
second pin and the third pin.

That 1s, referring to the first form shown 1n FIGS. 4 A-4F,
L, which 1s a multiple of the reference distance between the
first pin and the second pin, 1s 6, M, which 1s a multiple of
the reference distance between the second pin and the third
pin, 1s 7, and N, which 1s a multiple of the reference distance

between the locking holes, 1s 5, so L 1s smaller than M by
1

Referring to the second form shown in FIGS. 5A-5G, L,
which 1s a multiple of the reference distance between the
first pin and the second pin, 1s 7, M, which 1s a multiple of
the reference distance between the second pin and the third
pin, 1s 8, and N, which 1s a multiple of the reference distance

between the locking holes, 1s 6, so L 1s smaller than M by
1

Referring to the third form shown i FIGS. 6 A-6K, L,
which 1s a multiple of the reference distance between the
first pin and the second pin, 1s 7, M, which 1s a multiple of
the reference distance between the second pin and the third
pin, 1s 8, and N, which 1s a multiple of the reference distance

between the locking holes, 1s 10, so L 1s smaller than M by
1.

For reference, 1t 1s assumed 1n the first to third forms that
the distance between the first pin and the second pin 1s 13
mm.

Referring to FIGS. 4A-4F, when the locking pins 1 move
the reference distance to the right into 1 Step from 0 Step
with the first pin 1nserted in a locking hole 5, no locking pins
1 are mserted in the locking holes 5. The reference distance
1s 2.2 mm and the locking pins 1 move 2.2 mm to the right
step by step.

As shown 1n the figure, the fourth pin 1s inserted 1n a
locking hole 1n 2 Step, the second pin 1s inserted 1n a locking
hole 5 1n 4 Step, and the first pin 1s mnserted 1n a locking hole
5 1 5 Step to achieve the locking state, so the locking state
1s achieved at minimum every 2.2 mm and maximum every
4.4 mm

If the locking pins 1 are arranged with regular intervals,
as 1n the related art, a locking state can be achieved at every
6.5 mm, which 1s a half the distance of 13 mm between the
locking pins 1, even though the locking pins 1 are alternately
inserted 1n the locking holes 5. Accordingly, 1t 1s possible to
make more locking states.

In the second form shown in FIGS. SA-5G, the reference
distance 1s 1.9 mm, and when a locking pin 1 moves the
reference distance to the right through total six steps, it 1s
iserted into the next locking hole S.

That 1s, the first pin 1s inserted 1 a locking hole 5 1n 0
Step, and when the locking pins 1 move the reference
distance to the right into 1 Step, any locking pins 1 are not
inserted i the locking holes 5, so a locking state 1s not
achieved. However, when the locking pins move the refer-
ence distance mto 2 Step, the fourth pin i1s mserted 1n a
locking hole 5. Further, the third pin 1s mserted in a locking
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hole 1n 3 Step, a locking state 1s not achieved in 4 Step, and
the second and the first pin are 1nserted 1n a locking hole 5
in 5 Step and 6 Step, respectively, which makes one cycle.

In this case, a locking state 1s achieved at minimum every
1.9 mm and maximum every 3.8 mm, so it 1s possible to
more finely adjust the locking state.

In the third form shown in FIGS. 6 A-6K, the reference
distance 1s 1.8 mm, and when a locking pin 1 moves the
reference distance to the right through a total of ten steps, it
1s 1nserted in the next locking hole 5, which makes one
cycle. Accordingly, as shown in the figures, a locking state
can be achieved in 0 Step, 5 Step, 8 Step, and 10 Step, so the
locking state can be achieved at minimum every 3.8 mm and
maximum every 5.7 mm.

Further, 1t 1s possible to achieve a fourth form 1n which L
1s 8, M 1s 9, N 1s 11, and the reference distance 1s 1.6 mm,
so a locking state can be achieved at minmimum every 3.2 mm
and maximum every 4.8 mm, a fifth form 1 which L 1s 10,
M 1s 11, N 1s 14, and the reference distance 1s 1.3 mm, so
a locking state can be achieved at minimum every 3.9 mm
and maximum every 5.2 mm, and a sixth form 1n which L
1s 11, M 1s 12, N 1s 15, and the reference distance 1s 1.2 mm,
so a locking state can be achieved at mimimum every 3.6 mm
and maximum every 4.8 mm.

Although the present disclosure was described with ref-
erence to specific forms shown 1n the drawings, 1t 1s apparent
to those skilled 1n the art that the present disclosure may be
changed and modified mn various ways without departing
from the scope of the present disclosure, which 1s described
in the following claims.

What 1s claimed 1s:

1. A locking device for a vehicle seat rail, comprising;:

a seat rail configured to longitudinally slide and compris-
ing a plurality of locking holes; and

locking pins configured to insert in at least one of the
plurality of locking holes 1n a perpendicular direction to
a sliding direction of the seat rail,

wherein the plurality of the locking holes have a prede-
termined size and are arranged 1n a line with predeter-
mined gaps 1n the sliding direction of the seat rail, and
the locking pins comprising at least four locking pins
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arranged 1n a line 1n the sliding direction of the seat rail,
and wherein a distance between a first locking pin and
a second locking pin according to an arrangement order
1s substantially same as a distance between a third
locking pin and a fourth locking pin, while a distance
between the second locking pin and the third locking
pin 1s different from the distance between the first
locking pin and the second locking pin, and wherein the
locking pins are separated each other so that always
only one of the locking pins can be inserted in one of
the locking holes at every locking position where the
seat rail 1s locked by inserting of any of the locking pins
in any of the locking holes.

2. The locking device according to claim 1, wherein a
length of each of the locking holes of the seat rail 1n the
sliding direction of the seat rail 1s substantially same as a
diameter of each of the locking pins.

3. The locking device according to claim 2, wherein the
distances between the locking pins are integer multiples of
a predetermined reference distance, and
the distance between the first locking pin and the second
locking pin and the distance between the third locking pin
and the fourth locking pin are smaller than the distance
between the second locking pin and the third locking pin.

4. The locking device according to claim 3, wherein the
distance between the first locking pin and the second locking
pin and the distance between the third locking pin and the
fourth locking pin are smaller by the predetermined refer-
ence distance than the distance between the second locking
pin and the third locking pin.

5. The locking device according to claim 4, wherein the
plurality of the locking holes are arranged with regular
intervals 1n a line and spaced from each other by an integer
multiple of the predetermined reference distance.

6. The locking device according to claim 3, wherein the
distances from the first locking pin to the second locking pin
and from the third locking pin to the fourth locking pin are
three times the predetermined reference distance, and the
distance from the second locking pin to the third locking pin
1s Tour times of the predetermined reference distance.
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